and/or sun 3 compass orientation have been reported to be used for global positioning. During the homing migration, it has been suggested that sea turtles might also use magnetic cues to discriminate their natal beach. 4 In salmon, the olfactory system plays important roles in the discrimination of natal stream odorants during homing migration, 5 but no study has examined the olfactory system in the loggerhead turtle. Turtles have two different types of chemoreceptive system, the main olfactory system and the additional vomeronasal system. In general, the olfactory system is involved in ordinary chemoreceptions, and the vosmeronasal system is related to species-typical chemoreceptions. 6 As a first step to the better understanding of the chemoreceptive system in the loggerhead turtle, both the olfactory and vomeronasal epithelia were examined histologically.
Six loggerhead turtles (2 to 3 years old, body weight 1.7-5.4 kg, longitudinal carapace length 21.2-32.6 cm) were obtained from the Port of Nagoya Public Aquarium where they were born and reared. After anesthetizing in ice-cold water, they were killed by decapitation. The nasal cavity was fixed with 4% paraformaldehyde, decalcified with 5% EDTA-2Na, and embedded in paraffin.
The sections were cut at 5 mm and stained with cresyl violet.
The vestibulum was a short tubular structure leading from the external nostril to the nasal cavity. A long, posterior nasopharyngeal duct led to the internal nostril which opened to the oral cavity. The olfactory and vomeronasal nerves project from the nasal cavity to the main and accessory olfactory bulbs, respectively (Fig. 1a) . The main duct connecting from the vestibulum to the long posterior nasopharyngeal duct in the nasal cavity increased in volume anteroposteriorly. The nasal cavity had two distinctive spaces: one was anterolateral and the other was posterodorsal. These two spaces were clearly separated from the main duct by narrow entrances (Fig. 1b,c) The olfactory epithelium was distributed only on the dorsal side of the posterodorsal space in the nasal cavity (Fig. 1b,c) . It consisted of olfactory receptor cells, supporting cells, basal cells, and olfactory nerve. The supporting and olfactory receptor cells were mixed in the same layer, and they were distinguished by the shape and staining intensity of their nuclei. Well-developed cilia were observed on the epithelial surface (Fig. 2a) . Bowman's glands were observed, and their ducts opened onto the epithelial surface. However, the vomeronasal epithelium was widely distributed in the nasal cavity; it was found not only in the anterolateral space but also in the ventral region of the main duct (Figs 1b,c) . It was composed of vomeronasal receptor cells, supporting cells, basal cells, and vomeronasal nerve. The vomeronasal receptor cells were distributed widely, but distinguished clearly from the supporting and basal cells by their location. Neither cilia on the epithelial surface nor Bowman's glands were observed (Fig. 2b) .
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Koji SAITO, 1 Takayuki SHOJI, 2 Itaru UCHIDA 3 AND Hiroshi UEDA 4, * epithelium is only found on the dorsal side of the posterodorsal space. Moreover, the vomeronasal epithelium reveals a similar structural differentiation as found in tortoises, but the olfactory epithelium shows an undifcavity as in the green turtle Chelonia mydas. 7 The dorsal and ventral side of the anterolateral space and the ventral side of the posterodorsal space are covered by the vomeronasal epithelium. In contrast, the olfactory 410
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K Saito et al. ferentiated structure. 8 These findings suggest that the vomeronasal epithelium develops more than the olfactory epithelium in the loggerhead turtle. It has been reported that aqueous solutions reached the vomeronasal epithelium at the lower space, but not the olfactory epithelium in the upper space of the nasal cavity in the stink turtle. 9 The vomeronasal epithelium is believed to play important roles in the aquatic chemoreception related to feeding, social and reproductive behavior, and the olfactory epithelium is easily accessible to the airborne chemoreception.
6,10 Functional differences between the olfactory and vomeronasal epithelia in the loggerhead turtle during their life cycle should be clarified.
